Differential inhibitory action of phorbol-12,13-dibutyrate on the positive inotropic effect of endothelin-1 and Bay K 8644 in the isolated rabbit papillary muscle.
Endothelin-1 (ET-1) elicited a concentration-dependent positive inotropic effect on the rabbit isolated papillary muscle (electrically driven at 1 Hz at 37 degrees C). The duration of isometric contractions was prolonged by ET-1 in a concentration-dependent manner mainly by prolongation of relaxation time. A tumor-promoting phorbol ester, i.e., phorbol-12,13-dibutyrate (PDBu), inhibited selectively the positive inotropic effect of ET-1 at the concentration that it did not (10 nmol/L) or only slightly (10-20% at 100 nmol/L) reduced the basal force of contraction and the positive inotropic effect of Bay K 8644. The positive inotropic effect of 10 mumol/L of phenylephrine mediated via myocardial alpha 1-adrenoceptors (in the presence of 0.3 mumol/L of bupranolol) was likewise inhibited by PDBu in the same concentration range as it suppressed the ET-1-induced positive inotropic effect. PDBu at concentrations higher than 100 nmol/L inhibited the positive inotropic effects of Bay K 8644 and isoproterenol, and decreased the basal force of contraction in a concentration-dependent manner to a similar extent. Thus, PDBu exhibited selective and potent inhibitory action on the ET-1-induced and alpha 1-adrenoceptor-mediated positive inotropic effect (compared with that on the effect of the Ca2+ channel agonist Bay K 8644 and a beta-adrenoceptor agonist). The present findings indicate that ET-1 elicits a positive inotropic effect on the rabbit ventricular myocardium, the characteristics of which are similar to those of myocardial alpha-adrenoceptor activation, which may involve the phosphoinositide hydrolysis.